Abstract: This paper compares the determinants of economic growth and 'full' income growth. Our main result is that determinants may differ or have very different impact on welfare outcomes as compared to economic outcomes. Human capital plays a bigger role in determining the former, so that policies targeting human capital might have a greater effect on the welfare of societies than one would think by looking at their impact on economic growth alone. The same goes for health institutions and a number of other factors. Initial income has a greater impact on 'full' income growth than on real income per capita growth, implying even faster convergence than previously found, after conditioning for economic, health-related, institutions-related, and geographic cross-country differences. Overall, we strongly reject the hypothesis that the coefficient estimates for the impact of our set of explanatory variables on 'full' income growth is the same as for income growth. We conclude that there exist systematic differences for the impact of a number of factors on economic versus welfare growth outcomes.
Introduction
The macroeconomic growth literature typically tries to understand the evolution of the quality of life across countries as measured by improvements in real income per capita. This fails to capture other aspects of welfare. For example, recent improvements in health and life expectancy are not taken into account. Becker et al. (2005) introduce a welfare-adjusted 'full' income growth measure that incorporates the value of gains in life expectancy in addition to real income per capita.
In this paper, we look at the determinants of this alternative measure of welfare. We compare the impact of economic, geographic, institutional, and health-related variables on 'full' income growth versus their impact on income per capita growth, in an attempt to identify variables that have different impact on these two measures of growth. Such differential impact would suggest that greater use of some existing policies or the use of different policies might be appropriate if the target is to improve welfare rather than the income component of welfare alone. Nordhaus (2002) and Decancq et al. (2009) also incorporate the length and quality of life in the calculation of a representative measure of welfare that resembles the Becker et al. (2005) measure we use here.
1 Anderson (2005) , Fleurbaey (2009) , Fleurbaey and Gaulier (2009) , Jones and Klenow (2010) and Anderson et al. (2011) , propose going beyond health and income in measuring welfare. In particular, the measure of Jones and Klenow (2010) incorporates consumption, leisure, and inequality of consumption, in addition to improvements in life expectancy. While data limitations do not allow us to reproduce this measure for the whole period and sample under study, the Becker et al. (2005) proposed 'full' income measure uses instead only income and longevity data and is thus straightforward to construct for a broad enough sample of countries over a relatively long period of 44 years. Calculating changes in 'full' income over the longest possible time interval is important, since the distinction between changes in income versus 'full' income becomes more meaningful over longer periods of time. That is, in order to assess the impact of the explanatory variables on two distinct growth concepts one has to consider as long a period as possible over which to measure these concepts.
A number of papers have asked whether international health outcomes are a by-product of economic growth or whether non-income factors are in part responsible. The latter argument is made by Preston (1975 Preston ( , 1980 Preston ( , 1996 and more recently by Becker et al. (2005) , Soares (2007a ,b, 2009 ), and Papageorgiou et al. (2007 . Our paper is in line with this body of work. It is precisely when there are nonincome determinants of health outcomes that one can meaningfully consider health as a separate component of welfare. If income was the sole determinant of health (in the spirit of Pritchett and Summers 1996) , then studying economic growth across countries would suffice to characterize the path of cross-country health outcomes and broader welfare growth. In contrast, if there are non-income determinants of health then factors driving welfare growth might well be different from those relevant for economic growth, with important policy implications.
We explain 'full' income growth using institutions, health-related and geography-related variables, in addition to purely economic variables, and compare with the impact of these variables on economic growth. Using a cross-section of 73 countries for the period from 1960 to 2003, our main result is that determinants may differ or have very different impact on welfare outcomes as compared to purely economic outcomes. For example, human capital in the form of secondary educational attainment plays a bigger role in determining 'full' income growth than in determining economic growth. This suggests that policies targeting human capital might have a much greater effect on the welfare of societies than one would think by looking at their impact on economic growth alone. Moreover, the quality of health institutions has a positive effect on welfare growth that is very different than the smaller and typically insignificant effect of health institutions on economic growth. The same goes for a number of other institutions-related, health-related, and even geographic factors. Overall, we strongly reject the hypothesis that the coefficient estimates for the impact of the set of our explanatory variables on 'full' income growth is the same as for income growth for any of the pairwise comparisons we consider in all of our tables of results. Finally, the main result of Becker et al. (2005) regarding faster convergence in welfare as compared to income is shown to hold beyond their bivariate setting. In fact, the implied convergence of welfare is much faster when conditioning on a variety of economic, geographic, institutions-related, and health-related variables in our setting. We also find that our results are particularly relevant for developing countries behind the frontier.
Next, we describe the empirical concepts utilized in our application. In Section 3, we describe the empirical specification and present our results. The last Section briefly concludes.
Data construction

Construction of 'full' income growth
The welfare-adjusted GDP measure from Becker et al. (2005) we use in our study, simply utilizes real income per capita along with life expectancy data. Following Becker et al. (2005) , we calculate the value of increases in life expectancy and add this to GDP per capita. The methodology used to estimate this measure is described in Becker et al. (2005, pp. 280-281) . This 'full' income growth rate is constructed using GDP per capita and life expectancy in 1960 and 2003, taken respectively from Heston et al. (2006) , Penn World Tables volume 6.2 (PWT) and the 2008 World Development Indicators (WDI). For comparability, we use exactly the same income per capita measure in 1996 international prices (RGPTT), used by Becker et al. (2005) . This is Gross Domestic Income described in the PWT as ‛the 1996 international price value of domestic absorption of a country in a given year plus current exports minus current imports deflated by the deflator and the 1996 PPP of domestic absorption.' Table 1 Table 2 of Becker et al. (2005) for the specific sample we use in our application.
2
As we can see in Table 1 , the average value of life expectancy gains in annual income is $2336. These are significant gains if compared to initial values of income per capita in the sample. The average growth rate for 'full' income is 4.2% as compared to 3.4% for income per capita. Europe-Central Asia and North America had the highest life expectancy levels in 1960 with 68 and 70 years, respectively. Subsequently, the increase in longevity for these two regions was comparatively small, with life expectancy reaching 77 years in both regions by 2003. In other regions of the world these changes were enormous. Life expectancy in East Asia and Pacific, Middle East and North Africa, and Latin America and the Caribbean, increased 2 We have 72 countries in common with Becker et al. (2005) plus Jordan and Tunisia. The main difference betweem our 73-country sample and their 96-country sample is that they have twice as many Sub-Saharan African countries (32 as compared to 16). Our sample is smaller because some countries are not available for our much larger set of explanatory variables as compared to the bivariate relation studied in Becker et al. (2005). considerably during the period under study, from about 50 years in 1960 to more than 70 years of life in 2003, exhibiting strong signs of convergence towards the levels of the developed world. The region with the worst performance is Sub-Saharan Africa where life expectancy increased only by four years over the period. 
Explanatory variables
We consider a number of variables that are standard in the income convergence literature. These include initial income per capita in 1996 international prices and The value of life expectancy gains in annual income there was negative, reflecting the significant reduction in life expectancy in large countries like South Africa, Zambia and Zimbabwe. These are the only countries with a fall in longevity and are responsible for the losses in Table  1 , which reports population weighted measures as in Becker et al. (2005) . Excluding these, the value of life expectancy gains becomes positive. the investment share in GDP both taken from the PWT, and population size data used to construct population growth rates obtained from the WDI. Our primary measure of human capital is the percentage of population with completed secondary education aged 15 and over in the total population, reported in the Barro and Lee (2001) dataset on a five-year basis since 1960. We also consider the percentage of female population aged 15 or higher that have completed secondary education, and average years of secondary schooling in the total population aged 25 or higher, both from Barro and Lee (2001) .
Health-related variables are obvious candidates to consider as potential determinants of the life expectancy component of our measure of 'full' income, and are also possible determinants of economic growth to the extent that life expectancy affects economic growth consistent with Arora (2002) and Weil (2007) . Thus, we consider the number of physicians per thousand people, a health institutions quality index, malaria ecology, the number of AIDS cases per 100,000 people, and nutrition. The number of physicians is taken from the WDI database and is available for the period under consideration, although reported on a five-or 10-year interval basis for most countries. The health institutions quality index is taken from the World Health Report of the World Health Organization (2000) and Evans et al. (2001) . This composite index is a weighted average of the level of health (Disability Adjusted Life Expectancy), health inequality, responsiveness, responsiveness inequality, and fairness of financial contribution. The index of malaria ecology from Sachs (2003) combines species abundance and vector type with climatological conditions, and measures the suitability of a country's climate to mosquito breeding as well as the prevalence of mosquito species that feed only on humans. As a result, this is predictive of malaria risk but also captures the incidence of other infectious tropical diseases. The AIDS variable is taken from the Global Health Atlas of the World Health Organization (2007) and covers the period 1979-2001, while regular observations for most countries start in the mid-1980s. The variable measuring nutrition levels is taken from the World Food Organization Statistical Yearbooks, and is reported as an average for 1969-71, 1979-81, 1990-92, 1995-97, and 2001-03. In addition, we consider measures of institutions such as government stability, constraints on executive, and a composite Governance Index that incorporates the rule of law and corruption in addition to other factors. Government stability captures government's ability to stay in office and carry out its declared programs depending upon such factors as the type of governance, cohesion of the government and governing parties, approach of an election, and command of the legislature. It is created from three subcomponents: government unity, legislative strength and popular support. It is taken from the International Country Risk Guide (2008) dataset made available by the Political Risk Service (PRS) group, and is reported on a monthly basis from 1984 to 2003. This index is given on a scale between zero and 12 with 12 amounting to very high degree of Government stability. Constraints on executive, measures the independence of the legislature and judiciary from executive control. The variable ranks the constraints on executive in seven different categories, ranging from ‛unlimited authority' to ‛executive parity or subordination.' It is reported on a yearly basis from 1800 or the first year of independence of a country until 2003, and given on a scale between one and seven, with seven amounting to very high degree of independence of the legislature and judiciary from executive control. Finally, we use a Composite Governance index (KKZ96) from Kaufmann et al. (2005) . This is calculated as the average of six variables: voice and accountability, political stability and absence of violence, government effectiveness, regulatory quality, rule of law, and control of corruption.
The last group of variables we utilize relates to geography. We examine two sets of such variables. In the first, geography is measured using a geographic isolation variable and a climate variable. These variables have been used before in the literature, for example in Rodrik et al. (2004) and Sachs (2003) . Geographic isolation, is the percentage of a country's land area within 100 km of an ice-free coast. The climatic variable measures the percentage of a country's land area classified as tropical and subtropical based on the Koppen-Geiger classification system for climate zones. The source for both variables is the database of the Center for International Development. For the second set, we follow Acemoglu et al. (2001) to consider four different groups of geography variables: temperature, humidity, soil quality, and natural resources, obtained from Parker (1997) for the early 1990s. In this case, we consider seven geography-related variables: maximum ‛monthly high' and minimum ‛monthly low' temperature, afternoon maximum humidity, a variable capturing adverse soil characteristics related to desert-type, steppe-type and highland morphology, and natural resources in the form of oil resources in thousands of barrels per capita, number of minerals, and percent of world reserves of gold, iron and zinc. We note that although these natural resources could be conducive to economic and welfare growth, the natural resource curse suggests that this has often not been the case historically.
Our complete sample includes 73 countries, appearing in Table 2 , with data averaged over the period or the earlier period from 1960 to 1979, subject to availability of each variable. Since we need a dataset that includes sufficient cross-country variation, it is desirable to begin with a set that includes both less developed and industrialized economies. This comes at the cost of the time dimension of the sample since quite a few of the variables we consider are exceedingly sparse over time, especially so for developing economies. Focusing on long-run time averages in levels also seems more appropriate due to the inherent long-run nature of the relation under study. In addition, it allows us to capture changes in welfare that are distinct from income over longer horizons, while they are likely to share a cyclical component over shorter horizons. Moreover, averaging over long periods helps alleviate potential measurement error problems. For example, as shown in Topel (1999) and Krueger and Lindahl (2001) , it greatly improves the reliability of the education data.
Empirical specification and results
We follow the convergence literature and Mankiw et al. (1992) to specify a parsimonious formulation, extended to include additional sets of explanatory variables like health inputs, institutions, and geography-related variables. The extended estimable equation takes the form:
where Z is either real income per capita or 'full' income,
  is initial real income per capita, and n i +δ+g sums the country-specific population growth rate n i , with the rate of depreciation δ and the long-run trend related to the rate of technological progress, g. 4 In addition, h i is human capital, X includes health related variables, Ω includes institutions, and Φ geography variables.
While the above formulation is standard for studying economic growth, we are interested in investigating the relevance of all these determinants for welfare growth. Next, we explain the exact empirical measures that are included and offer further justification for their use as potential determinants of 'full' income growth.
Educational status, h i , affects economic outcomes but can also affect health improvements by two separate channels, consistent with Becker (2007) . First, increases in education lead to an increase in expected wealth and thus in health spending which as a result increases survival rates. Second, educated individuals can make more efficient use of given health inputs by acquiring better health information and health-related habits, thus increasing their survival probability. Kenkel (1991) emphasizes better information on health, and Grossman (1972) better decision-making by more educated individuals. In line with this, the aggregate level of education in the economy can be thought of as improving the quality of health services offered within a country, consistent with greater absorptive capacity for health-related technology and ideas.
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Health inputs included in X could play an important role in determining economic growth 6 while evidently a priori important for health outcomes and broader welfare growth. Possible factors that determine the level of health in each country and can be used to analyze its impact on income and welfare include the number of physicians, health institutitions, Malaria Ecology, and nutritional levels. Physicians act as a rival input into the health production function but are also associated with the spread of new non-rival medical-related ideas and are complementary to the use of new medical technology. The number of physicians per 1000 people is also closely related with other health indicators so that it should capture well the overall availability of health care in a country.
7 Inclusion of the Malaria Ecology measure in X captures a broader range of economic problems and diseases, proxying for a number of bio-geographic factors affecting health outcomes. In addition, the Health Institutions Quality Index included in X is a measure of efficiency of National Health Systems. The index is used to assess the performance of countries in terms of achieving a broad set of health outcomes. Finally, nutrition defined as average dietary energy consumption, relates to health but is likely to affect both income and health status, as stressed in the work of Fogel (1994) . A student which is well fed is more able to acquire knowledge and train herself to become a productive worker. A worker with a better diet is more likely to work harder and longer, and as a result produce more output. More importantly an individual with a balanced diet has an increased probability of survival. At the same time, nutrition is largely determined by income so that our estimated effect of the nutrition variable on income should be treated with caution.
The quality of institutions is yet another important factor likely to affect income and welfare. For instance, the presence of strong institutions in a country 5 Ricci and Zachariadis (2013) investigate an external channel via which education affects health outcomes. 6 Countries experiencing high levels of investment in health are expected to have a healthier labor force with increased longevity and as a result produce more output. 7 The correlation coefficient of the number of physicians with the number of hospital beds per 1000 persons is 73%, 88% with improved water conditions and -77% with malaria prevalence.
is conducive to political and broader stability which can have a positive impact on long-term economic and welfare outcomes. The measures used as proxies for institutions are government stability and constraints on executive. Woodruff (2006) argues for the use of variables measuring both formal and informal institutions, and suggests that government stability and constraints on executive serve this dual goal. It should thus be noted that the measures of government stability and constraints on executive we include in Ω, capture both differences in formal but also informal institutions between countries, unlike measures of the type of electoral rule and legal system structure and origin, which capture only formal institutional structure. Finally, geography can be expected to matter for economic and welfare growth independently or indirectly through its impact on health and institutions. Thus, the last group of variables we consider in Φ relates to geography.
Empirical results
In this Section, we present our main empirical results. We begin by considering our benchmark specification in Table 3 , and then consider the robustness of our results to using alternative measures of health, institutions and education, as well as to alternative subsamples of countries in Tables 4-8 .
In Table 3 , we consider the average over the period from 1960 to 1979 to explain growth over the whole period under study from 1960 to 2003. 8 To the extent that we are not merely looking at contemporaneous partial correlations, this exercise can alleviate potential endogeneity problems that are typically more prevalent in contemporaneous relations. 9 We present estimates with real income per capita growth as the dependent variable in odd-numbered columns and estimates with welfare growth as the dependent variable in even-numbered columns. In columns (1) and (2), the basic empirical model given in equation (1) is estimated without the additional explanatory variables (i.e., 0).
In columns (3) and (4), we add health inputs in the form of Malaria Ecology and physicians imposing 0, ζ λ = = 8 As the distinction between 'full' income growth and income growth becomes more evident the longer the time interval over which these are computed, we consider growth rates over the whole period 1960-2003 to render the comparisons we undertake more meaningful. 9 For example, longer life expectancy could lead to more education subsequently which would suggest an endogeneity bias, especially when explaining welfare growth over the period with (contemporaneous) educational outcomes over the same period. 
(8) 
(8) (1)
(8) Notes: ***p-value < 0.01; **p < 0.05; *p < 0.10. In the last five rows, we report p-values for the null that the estimated impact of a variable or group of variables on income and welfare growth is the same. The dependent variable covers the period 1960-2003 and the explanatory variables the period 1960-1979, subject to data availability.
( Table   8 Continued) and in columns (5) and (6) we consider an additional health-related variable regarding nutrition status. In columns (7) and (8), we allow for institutionsrelated variables in the form of government stability and constraints on executive, imposing 0 λ= on equation (1). Finally, in columns (9)- (12), we relax all constraints and allow for geography-related variables in addition to economic, health-related, and institutions-related explanatory variables. In columns (9) and (10), we use a parsimonious set of geography variables (that is, the percentage of a country's area with access to sea and navigable rivers, and the percentage of area in the tropics or sub-tropics), while in columns (11) and (12) we use a set of seven geography variables proposed by Acemoglu et al. (2001) , as described in the previous Section. All variables utilized in the specifications presented in Table 3 are in natural logarithms so that our estimates can be interpreted as elasticities.
In general, the main variables have the expected effect. For example, initial income is inversely related with subsequent growth and so are malaria ecology and adverse soil characteristics, while education, health institutions, government stability, and physical investment have a positive impact on the rate of income growth or 'full' income growth. The magnitude of this impact typically differs across the two measures of growth we consider.
The estimated impact of initial income on the growth rate of real income per capita ranges from -0.56 in column (1) to -0.76 in column (7). This impact is always lower in absolute terms than that on the growth rate of 'full' income which ranges from -0.66 in column (2) to -0.85 in columns (8) and (10). This difference suggests faster convergence for 'full' income than for real income per capita, consistent with life expectancy catching up faster than income in less developed countries relative to developed ones. This resembles the main empirical finding in Becker et al. (2005) regarding the relatively rapid convergence of their 'full' income measure. In that paper, a bivariate regression of each of the two income measures growth rates on initial income was used to show that convergence has been much more rapid for 'full' income relative to income growth rates, a finding that can be attributed in part to the relatively fast technology diffusion for medical knowledge documented in Papageorgiou et al. (2007) . The coefficients of the regression of income and full income to initial income in Becker et al. (2005) are -0.13 and -0.26, respectively (shown in their Table 3, p. 283) and statistically significant in both cases. Here, this relative convergence finding that was based on a bivariate relation, is confirmed and found to be robust to adding a number of additional economic, healthrelated, institutions-related, and geographic variables. A test of the hypothesis that the coefficient of initial income for each regression pair is equal, is overwhelmingly rejected at the 1% level of statistical significance for each pairwise comparison.
10 Furthermore, the implied convergence rate is found to become faster as more explanatory variables are added. The absolute impact of initial income and the implied convergence rate tends to increase as we control for additional groups of variables going from left to right in Table 3 , except in the last four columns when we include geography-related variables.
Turning our attention to secondary educational attainment, this also appears to be more important for 'full' income than for real income per capita growth. The elasticity of income per capita with respect to education ranges from as high as 0.24 in column (1) of Table 3 to a low of 0.09 and weakly significant in column (11). The elasticity of 'full' income with respect to education ranges from a high of 0.29 in column (2) to a low of 0.13 in column (12), remaining strongly significant throughout. We note that the effect of education is reduced as we add additional groups of variables, and particularly, when we control for physicians and other health-related variables in column (3). This is the case since education might matter in part indirectly through some of the other included variables or because of the associated collinearity problem. A more educated person is less likely to contact a transmissive disease and countries with a good educational system are more likely to have good health institutions and to provide training or information on health issues. For instance, as educational attainment and physicians numbers are closely related conceptually (countries with higher secondary educational attainment would be expected to also have a greater number of graduates out of medical school) and highly correlated empirically, it is to be expected that including both in the same regression weakens their individual effects.
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Our main inference here is that human capital in the form of secondary education attainment has a greater effect on welfare growth than on economic growth. This conclusion holds for every single pair of specifications comparing the impact on income versus 'full' income growth. The null hypothesis that the coefficient of education for each regression pair is equal is rejected at the 1% level comparing columns (1) and (2), columns (7) and (8), columns (9) and (10), or columns (11) and (12), and with a p-value of 0.014 for columns (3) and (4) and 0.018 for columns (5) and (6). We note that to the extent that the effect of education on 'full' income growth is estimated to be different than for 'income' growth, then this also suggests that education has distinct effects on income and longevity.
10 We test for the equality of the coefficients or group of coefficients using the results from the income growth and 'full' income growth regressions along with the associated robust variancecovariance matrix. 11 The correlation between physician numbers and secondary education attainment is 0.8. This collinearity reduces the estimated effect of education when physicians availability is added. We also note the typically insignificant impact of physicians, controlling for secondary education.
Moreover, the health institutions quality index has a positive effect that differs in magnitude for income and 'full' income. The estimated income elasticity of the health institutions variable ranges from 0.53 in column (3) to 0.24 and statistically insignificant in column (9). The estimated 'full' income elasticity of health institutions is always significant, and ranges from 0.69 in column (4) to 0.37 for column (10). The quality of health institutions clearly has a greater effect on welfare growth than on economic growth. This conclusion holds for every single pair of specifications in columns (3)-(12). The null hypothesis that the impact of health institutions on income versus 'full' income growth is equal, is rejected with a p-value below 0.02 in all cases. Similarly, Malaria Ecology has a systematically greater effect on 'full income' as compared to its effect on income. The elasticity of income per capita with respect to Malaria Ecology ranges from -0.67 in column (7) to -0.45 in column (3), while the respective elasticity of 'full' income ranges from -0.86 in column (8) to -0.67 in column (4). The null hypothesis that the estimated impact of Malaria Ecology on income and 'full' income growth is equal is rejected at the 1% level for all pairwise comparisons.
From the discussion in the above three paragraphs, we infer that human capital and health institutions have a usefulness for the welfare of nations that is not captured in standard economic growth regressions. The same can be said for the health environment and a number of other factors. For example, the estimated impact of the stability of government on economic growth is 0.876 in column (11) as compared to 0.94 for its estimated effect on 'full income' in column (12). However, for estimates in Table 3 , the effect of government stability on income versus 'full' income growth does not differ at conventional levels of significance.
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The same goes for physical investment which appears to matter more for economic growth than for welfare growth although not at conventional levels of significance (p-value is as low as 0.106 comparing columns 11 and 12), as well as for executive constraints. Finally, turning to geography-related variables, adverse soil quality characteristics have a significant negative effect on income growth 12 Using predetermined lagged averaged values of the explanatory variables to instrument for their period-averages, estimated coefficients are qualitatively similar but typically stronger than those for Table 3 . The main variables have the expected effect and the impact on welfare growth is always statistically greater than the impact on economic growth for govenrment stability. The latter finding suggests that while conducive to a good economic environment, the stability and continuity of governance can have an even bigger effect on welfare when one accounts for its impact on life expectancy, i.e., the willingness and ability of governments to provide an uninterrupted flow of health-related inputs and information pertaining to long-run maximization of society's overall welfare, is likely related to the absence of discontinuities in governance that may disrupt the provision of health-related service inputs and the planning and construction of public infrastructure in the long-run.
as shown in column (11), that is distintly greater than the impact on 'full' income growth. Geography-related variables are otherwise typically insignificant. 13 Finally, we test the hypothesis that the two sets of coefficient estimates are equal. That is, we test for the equality of the group of coefficients for each of the six pairs of income growth and 'full' income growth regressions in columns (1)-(12) of Table 3 . This test follows the chi-square distribution with the number of degrees of freedom equal to the number of equality of coefficients tested. For all six pairwise comparisons, we strongly reject the hypothesis that the coefficient estimates for the impact of the set of explanatory variables we consider on 'full' income growth is the same as for income growth. This finding comes in addition to our earlier finding that certain variables have a systematically different impact on 'full' income growth as compared to income growth.
Robustness
We now explore the robustness of our basic results to the use of alternative measures of health, institutions, and education, as well as to alternative subsamples of countries.
Alternative variables for health, institutions, and education
We now undertake a number of additional robustness checks by considering alternative measures of education, health, or institutions. First, we consider AIDS incidence in place of malaria ecology. Inclusion of AIDS is useful for capturing the devastating effect of this pandemic during the last few decades. Due to its prevalence in Sub-Saharan Africa which faces a broader range of economic problems and diseases, AIDS can have a more general interpretation proxying for a number of bio-geographic factors affecting health outcomes, and could also be associated with the failure of public institutions and the lack of proper education to react and take measures to reduce its spread. In Table 4 , we see that unlike the measure of malaria ecology used in the other tables of results, AIDS has an insignificant impact on income and 'full' income growth throughout. Our results regarding the differential impact of initial income, education, and health institutions on income versus 'full' income growth remain unchanged. As in the previous table of results, the impact of adverse soil characteristics on 'full' income appears greater than the impact on income growth. The same goes for physical investment. Moreover, physicians now have a greater positive statistically significant impact on 'full' income growth as compared to their impact on income growth for the specifications in the last two columns of Table 4 . Finally, once again, we strongly reject the hypothesis that the coefficient estimates for the impact of our explanatory variables on 'full' income growth are the same as for income growth for the explanatory variables we consider in any of the six pairwise comparisons in columns (1)- (12) of Table 4 .
Turning to institutions, we now consider a general measure of governance (KKZ96). This index is described in the data section and captures a number of characteristics related to good governance associated, among other things, with low corruption and the prevalence of the rule of law. As we show in Table 5 columns (7)- (12), the impact of good governance is positive and singificant but comparable for income and 'full' income growth outcomes. The respective impact of good governance on income and 'full' income growth is 0.54 in column (11) as compared to 0.53 in column (12). The remaining estimates in Table 5 remain qualitatively similar to what we saw previously. That is, the impact of education, malaria ecology, health institutions, and initial income on 'full' income growth is estimated to be different than their impact on income growth. The same goes for adverse soil characteristics. Moreover, there is again some evidence that government stability and physical investment have different impact on income versus 'full' income growth, with the p-value for the null of equality for the coefficients of government stability as low as 0.107 comparing columns (7) and (8), and the respective p-value as low as 0.11 when comparing the coefficient estimates for physical investment in columns (11) and (12). As for the previous tables of results, we strongly reject the hypothesis that the coefficient estimates for the impact of the explanatory variables on 'full' income growth are the same as for income growth for any of the six pairwise comparisons in columns (1)-(12) of Table 5 .
Finally, in Tables 6 and 7 we consider alternative measures of education. Our first measure considers educational attainment for females. Our rationale for this is that females education is typically associated with better health for children and families at large. Specifically, in Table 6 we consider the percentage of female population aged 15 or higher that have completed secondary education. This differs from the measure used in the previous tables of results only in using female in place of total population. We find that secondary education for females has a much greater effect on 'full' income growth as compared to estimates of the education coefficient related to educational attainment for the total population in previous tables. This is what one would expect based on the common observation that female education matters more for health outcomes. The estimated impact of secondary education on 'full' income growth now ranges from 0.36 in column (2) down to 0.23 in the last column of Table 6 , as compared to its impact on income growth that ranges from 0.30 in column (1) to 0.17 in column (11).
All in all, we confirm the robustness of our basic results. Education has a greater impact on 'full' income growth as compared to economic growth, and so do health institutions. Moreover, malaria ecology and initial income have a greater adverse effect on 'full' income growth as compared to their impact on economic growth. We also find that our results regarding the impact of physical investment and adverse soil characteristics on economic growth being greater than on 'full' income growth, are robust. Finally, as previously, we again reject the hypothesis that the coefficient estimates for the impact of our explanatory variables on 'full' income growth are the same as for income growth for any of the six pairwise comparisons in columns (1)- (12) of Table 6 .
Second, in Table 7 , we present results based on average years of secondary schooling in the total population aged 25 or higher. This measure differs in a couple of dimensions from that used for Tables 3-5 : first, it covers ages 25 or higher rather than 15 or higher and second, it is based on years of secondary education attained rather than on the percentage of the total population that has completed secondary education. Again, we confirm the robustness of our basic results. Education, initial income, malaria ecology, and health institutions still have a greater impact on 'full' income growth as compared to economic growth. The same appears to be the case for the impact of government stability on 'full' income growth versus economic growth. Moreover, physical investment and adverse soil characteristics are still estimated to have a greater impact on economic growth than on 'full' income growth. Lastly, we also reject the hypothesis that the coefficient estimates for the impact of the explanatory variables on 'full' income growth are the same as for economic growth for any of the six pairwise comparisons in columns (1)-(12) of Table 7 .
Developing Countries sample
In Table 8 , we restrict our attention to the subsample of 47 Developing countries that are present in our sample. As we can see in Table 8 , the impact of education, initial income, health institutions, and malaria ecology on 'full' income growth is always greater than their impact on income growth for this set of countries. The only other variable with a systematic significant impact on 'full' income (and income) growth in this set of Developing economies, is government stability. Thus, our main results appear to be robust for Developing nations. For Developed countries, we get mostly insignificant estimates, not shown in Table 8 . This might well be due to the fact that our story holds for Developing countries in particular.
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Conclusion
In this paper, we have assessed the determinants of welfare growth as a concept closely related to but distinct from economic growth. We offer some evidence about this being a potentially important distinction in terms of future policy and theoretical modelling alike. Having considered a number of economic, healthrelated, institutions-related, and geographic potential determinants, our findings suggest that determinants may differ or have very different impact on welfare outcomes as compared to economic outcomes.
Notably, human capital in the form of secondary educational attainment was shown to play a bigger role in determining welfare growth than in determining economic growth, consistent with the notion that this factor is important for a broader concept of welfare growth that goes beyond the standard notion of economic growth. Our work suggests the usefulness of a new approach, in line with Ricci and Zachariadis (2013) , towards answering the ‛...significant open question... whether the social returns to human capital investment substantially exceed the private return' (Topel 1999 (Topel , p. 2973 , raised by economists going back to Becker (1975) and Heckman and Klenow (1998) . Our work implies that when assessing social returns, health status should be treated as a separate component of welfare in addition to income.
Our findings also suggest that initial income has a greater impact on 'full' income growth than on real income per capita growth, implying faster convergence in terms of welfare growth. These estimates are substantially greater than those in the bivariate setting of Becker et al. (2005) , suggesting that not accounting for the factors we have included in our exercise can bias convergence estimates downwards.
Moreover, health institutions and a number of other factors have been shown to be more important for welfare growth than for economic growth. Overall, we conclude that there appear to exist systematic differences for the impact of a number of economic, health-related, institutions-related and other factors on welfare outcomes as compared to their impact on economic outcomes. Some 14 However, the sample (ranging from 26 to 19 Developed countries across different specifications) is far too small for the relatively large set of explanatory variables we consider so that any inference thus made would be problematic. We thus refrain from presenting these estimates in a separate table here. of these factors, notably human capital, are likely even more important for the process of development than previously thought.
The above conclusions can have important policy implications for the welfare of societies. For instance, our findings suggest that investing in human capital and certain other factors could be crucial for welfare growth even if the effect on economic growth was small. 15 Clearly, our work suggests that there is further scope for studying the determinants of welfare growth, treating it as a potentially distinct concept than economic growth.
